
PATENT ABSTRACTS OF JAPAN 

(11) Publication number: 08308578 A 

(43) Date of publication of application: 26.11.96 



(51) Int. CI C12N 15/09 

C12N 9/02 
C12Q 1/26 
//(C12N 9/02 , CI 2R 1:185 ) 



(21) Application number: 07098857 

(22) Date of filing: 24.04.95 



(30) Priority: 



27.07.94 JP 06193798 

14.03.95 JP 07 54625 



(71) Applicant: 

(72) Inventor: 



KIKKOMAN CORP 

TATSUMI HIROKI 
FUKUDA MASARU 
KIKUCHt MAMORU 
KOYAMA TAIJI 



(54) BIOTIN FIRE FLY LUCIFERASE, BIOTIN FIRE 
FLY LUCIFERASE GENE, NEW RECOMBINANT 
DNA, PRODUCTION OF BIOTIN FIRE FLY 
LUCIFERASE AND BIOLUMINESCENCE 
ANALYSIS 

(57) Abstract: 

PURPOSE: To obtain the subject new enzyme by 
connecting a biotin peptide to a fire fly luciferase, capable 
of carrying out measurement in higher sensitivity by 
application to bioluminescence analysis, being utilized for 
enzyme immunoassaying measurement, DNA probe 
method, etc. 

CONSTITUTION: This nev\^ biotin fire fly luciferase is 
obtained by connecting a biotin peptide to a fire fly 
luciferase or has an amino acid sequence of formula I or 
formula II or that deficient in or substituted With one or 
more amino acids in the amino acid sequence of formula 
I or II and has biotin fire fly luciferase activity. The 
luciferase enables measurement in higher sensitivity by 
application to bioluminescence analysts and is useful for a 
detection system utilizing biotin/avidin such as enzyme 
immunoassying measurement method, immunoloyical 
staining method, DNA probe method, receptor 
measurement method, in situ hybridization method, etc. 
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(57) mJE^) 

ite^. ^^<or ^ y ^BB^U^^' - K-r^ t*::^^^ 




1 

:7 ^ ^•^'o 

2 ] iE^iJ#-i- 6 Xf^ 9 ^ tV^ T ^ / ^iH 
o tr::r ^^-fb^ /wv V :7 ^ ^ — ^ffitt 4r :^-r ^ tr 
^IKt}^ ^./wU'V:7 ^ ^ — ^sl^^^»^.b^?fe ^ r ^ 

[ If 4 ] iE^ij#-§- 1 X 7 -e^ $ ^ y ^ia 
jw.t'^mvi. ^^fet b< ^^s^^^T*5I9_aolf^^>' 
[st*^ 5 ] mim. 3 Xfi 4 fB«0 ^/v- 

[If 7 1 fS*3B 1 Xfi 2 fa«<;o If Wb7J^ 
[ft 8 ] mim. 1 Xfi 2 fB«(7> 

[0 00 1] 

:7^^— tr;^-5^Wt:^i5^>'Ww-i^:7ai^-ifjt^^. 

—^(om^m'BLn ^>fb7^ ^ /wviy :7 ^ — if ^ffl 
V ^fc^^fef^)\^5>^Ff j£ M t- ^ o 
[0 0 0 2] 

ft t^;^^ >'>^b/i^ ^ /WW> :7 :^ ^ -if V ^ ^^fe^ail^fe 

^i^^ttTV^5o (4§MBS60-138463-^<Zr##fi^) by?!^ 
If V'f[:^^>'WW>':7 ^ if ^ ^ fi-c 
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[0 0 0 3] ^oT. {b^^t$'C#^ti.fc.tr;^^^ft^ 

If >^>fl:;1^ ^ /WW :7 y — ^ ^ , 

^f^^>^^^(^fS'l44^'L^coio^#x.t,ti.^^^^$ 
ttfcLys^StCti. ^J§SF^^C:^oV^T. If :^^>'7^: a:^^^ 

i:^5^^^XV^^ CD. Samols et a 1. , The Journal 
10 of Biological Chemistry, 263, 6461 (1988)} o 

[ 0 b 0 ^\ ^^^/\f^^^mm(0 If V^bLys^^S 

^ V^^">^ ^ Hfc [J. E. Cronal, Jr. , The Biologi 

cal Chemistry, 265. 10327(1990)] o Promega|±-Cti. 

Tl^Tt^^/W (Photinus pyralis) ft5KC>7Wi/ ^ 
tf^^v^^<Z)lo-efe5:7^nb:°;^^^^>?^'r y !>A 
20 • v'^/W-=rc:^>r (Proprionibacterium shermanii) <D h 

fz [Promegat±. t:'>^7K^>-h y^l^:jL-'::/uy^4 > 
t'^ — y :7^-ir— i^:^TJ^ (Pinpoint Xa Prot 
ein Purification System) ^^V:7 l^^y h] « 
[0 0 0 5] 

30 fB^^C7?/^V^^f;^^Wb^^/WWi>'>^:3L^— ^\ t*;rf^ 
Wb=^^/w>rwv/:7ai^— ^it>g^. if;r^Wb^^>'W/w 

[0 0 0 6] 

Jlt;iJSb. gH^ii#-^ix(i:7'c^^tt^r ^:y^ga^u^ 

Vir^ tf ;^^Wb^:7'^ Kit>B-7'-S.t^^^>^wywi/:7 
40 :ii ^ -if at^S^ bT S if'^^ WbJt: ^ /W/Vi/ :7 
^ -if 5t>E^^ ^ ^ D N A A UT ^#1^^ 
;ti*^DNA^^^t-^^^ife^«ttlCjg«t-:lx«. 

RT^tt-Cffittt^ *> ^ tr Wb^ ^ /w/w :7 :ii ^ 
-if;&53a^j:<#^tt^:i^. Mt-r oj; 5 
ttfcif;rf^Wb/i^^/w/wVy^^^— ^^^^^J-W 
^;l;Sv^|^^^. >fb^{^tfttcj: !9#e>ti.fct'':r^Wb3^^^/w 
/WS/^' ^ ^-if ^fflv^^^^^5t5)^^lf^fe^r:Jt biiS^S^- 
50 [0 00 7] irfj:t>ib:^mm':^. \f:t^:^i\:^^^ 



# 

3 

U^7^^ ^ywwiy :7 ^ — bT ?i ^ r i: >lr^*ig: ^ t~ 
K ^ \t >- n ^ i^if A V'-fe ^ 

[0 0 0 8] K^=t- 
T ^ r ^ i ^ t'^^ Wb^J^ ^ ^'WV'i/ >^ m ^ - 

is (9 J.O b*^^ vm^^htz. hTT^/ mm 

[0 0 0 9] MJc:2^^P^(i. _hfBfc^:^^Wb^:5'/WViy 
:7 ^ — ^ Jt^e^ ^ ^ — D N A tcjf A b T ^ r 

[0 0 10] ±m^^:^'f^>^it:^^ 

[0 0 11] i^T. *5l0J^P*Wm0jr5o 

if<Dj^m\^^ ^ t*;^-^:^;$5^'&-r^ 10-120 
[0 0 12] *^§^^c*5v^T. mm\H\^'^^^x\f:^^iy 

x.f^. 3^^C0tf;r^>-^^ [^!lx.(^The Journal of Bio 
logical Chemistry, 263, 6461 (1988) mfB^^^) 

i^mm^ <Dt^;r^wt:^ixfcyi^>'^s^^tf 10-120 

b l^it^'^'f' K ^ (^BIO/TECHNOLOGY, 
11, 1138 (1993) t;ifS®(^-<:7^^ K] ;a5-^^;h.^o 
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[0013] C^Ot:*:^^5^V'^k^>^^ Y<DM.W-mh bX 

(i. @H^fJ#-^ 1 7 or ^ y m^m^^ir^^:^^ K 
i>mn^fi^. rco^t SE^iJf^coi t> b< 

[0 0 14] zr.'y—MhX^xyX. mx.\t. 

;Vl/:^'7 • />^^yT ^ (Luciola cruciata) , }V^y:^^ 

•^■T^^y^ (Luciola lateralis) CfRltt^N. Kajiya 
ma et al. , Biochim. Biophys- Acta, 1120, 228 (199 
2)] V /l^v^:^^ • ^>^^l^y;^ (Luciola mingrelica) 

[N. Yu. Philippova and N. N. Ugarova, Biokhimiya. 

44, 1508 (1979)3 s ^i^^^^^^ [M. DeL 

uca and f. D. McElroy, Meth. Enzymol. , 72, 3 (197 
20 8)] ^CD/J^^/WS^CO/^i^:^^^— bix^c ^ 
<D^^^^ (Luciola lateralis) 217 

# B (^Ala;65Leut;:H^ ^ fhftWm^^M^/^-^y =^ ^ — 

[0015] }f:^^>'it^y^ Kcoite^t^DNA-^^ 
l;:<t l9'g'j5fe-r^^i:d5'c#^o 3t:^/wv->':7^7— 
3tfe^fiiii^^7>;5-^ Q. Sambrook et al. et al., Mol 
ecular Cloning A Laboratory Manual (1989) Cold Spr 
ing Harbor Laboratory Press] 19 ^ ^ — :=^>'^'f' 

30 =~i^^^^:itt^x^^o 

[00 16] ?^^^>'wvi/:7al^ — 

^f<^g^^^as (e;^^Wt^^>'WWi^:7:ii^— ^^) 

f^^ora^Ciy :/:*-BB?lJ. «?ijx.(^ (Gly4Ser)3 
CJ. S. Huston et al. , Proc. Natl. Acad. Sci. USA 

(1988) ] ^Ser Ser Ala (Asp Asp Ala Lys Lys)4Asp Gl 
y [M. W. Pantoliano et al. , Biochemistry, 30, 101 

40 17 (1991)] . SriH@L.T*><tV\ 

[0 0 17] t*;^-^Wb^:;^^K<^®fe^i:>i^^/wi^^> 
:7:j^9—^(D^M&^t^M^<D:^& [J. Sambrook et a 
1. et al. , Molecular Cloning A Laboratory Manual 

(1989) Cold Spring Harbor Laboratory Press] (Cj: 19 

X.f^ Aj^H (Escherichiacoli) -^^^ (Saccharomyces ce 
revisiae)^(;i?I^ate^U. m^^:^i^^m^ir^ t 
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[0 0 18] -h|B-<^^-DNA^ bXti. ^Jx.tf. pU 
CI 19 (^?i5g|±- 5^) . pMA56 [G.Aiiimerer, Meth. Enzy 
moL, 101, 192 (1983)] mib^mf^tl^o 

[0 0 1 9] 

A. y >'®2;^;y mt-^^^ 
[0 0 2 0] f^^. mm(o^^pu\t. pm--9\z.mU 

f)mi^\^\r\ ^ig^i^J:!? e*;t-^Wt;^^ 

E. A- Bayer [Anal. Biochem. , 154, 367 

(1986)] tj. R. De Wet^co:^* [Meth. Enzymol. , 13 

3, 3 (1986)] {cx^mm-r^bc.t'^^x^^o 

[0 0 2 1] :L<OXo\^\^X^htiti}f:^'f->it:^^/l- 

m^&m. w-fe:^^:^— iiy^s. in situ/^>r:/y ^-r-^- 

»^;3WNo.31)(1987), p. Tijssen*, ^)\\ 

^f&^f^, invif-Ti^-r Ayr ^>-fe>r (1989), Mmt^ 

mA. i^fiSSH*, DNA:/ci-:/(i988), i^-^Aix 

-] o 

[0 0 2 2] 
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1. tr;d-^>'>fl:^^/wwi/:7rc^— if bL203^^g.i--5 

tr;r^ Vil^-^T'f^ K #84 (Met Ala Phe Ser Leu Arg Se 
r He Leu Glu Ala Gin Lys Met Glu Leu Arg Asn Thr 
Pro Gly Gly Ser) [P. J. Shatz, BIO/TECHNOLOGY, 1 
1, 1138 (1993), }^^:t^>:^uzj:^>'^4 J^-^>^i$r^^ 

mmmiAmim^^n-p^^ v ^ k [jii^^slfg 

9 (6B?IJ#^3) ^®mcOSLF70 (BB^lJ##4) £^^ff-2 
:z^] ^DNA Model 392 ->>^-ti^>r if — (Applied Biosys 
tems1±-®[) ^>^V^T^J^UfCo 

[0023] KSLF69J^U^SLF70^>^ 1 

pmol^T47K V^t^ l^^^ K^-^— (^fl5gt± • M) ^ 

m^^x V M^^^'&b. 9oncTio^)-ra 

^m.m. Stc37t:(;iTio^P^^Mb. 2S<;o:^y rf^^ 

20 KpUTElOODNA (^#Mq^5-317055-^<2^#fS«) 

y V>J^b;^^y v-;r^K^*Px.. T4DNAy;^ 

-if (^fSigtt-K) ^m\^xmi^\^. :r^;^^KpUTE 
100DNA<7)HpaI§|ifi5:^-tf^^^^>fb-<::7'^ K#84^:3— K 

- ^ - J: t) JiH:>6- rpj (-^^ ^ ^ ;^ fRi A ^ ttfcm^^ 

x.^::?^^;^^ KpHLf200DNA^I5t#b;fe: (Ei 1 # 
ro) o 

30 [0 0 24] m^^x.#::7^^;^ ^ KpHLf7-217Leu 

[>^^;^ ^ KpUC119^c217#@mla;&^Leu^c■B^$i^fc 
Wf^^M^-^-r^:^^/WW^>:7rr:^— ^'coitfe^ (#M 
^5-244942^^#|S®) A^tbfc^><7)T*$> . 

^U^ia^J#-^2(c^-ro ] CO i*^DNA^^/w^— :7 
r--^^Mi3K07 (^fSigtt-«) ^ffiv^TPjKU ^y 
^yi^^y^ir^ K SLF15(AGGAATAAAGAACTCTTCACAGTT) i:;^ 

3. — ^i:^iii^->;^ iy;^^A v?3>'2 (Amersham 

40 l±-${) ^^fflv^Ts /vv':7:3i^— ifjtteT-;65n— Ki-^ 

ffli-r'6EcoRI^fP>K^I^6&Ufc:7^^;^^ KpHLfl07DNA 

^Jfex.ft:pHLf 107D N ACO^ViX :7 m ^ — if itS^c^S' ffi 
f^jfi^^s :^y ^ W::^^ K SLF43 (TTCATCGTTCTCGAGG 
TTTTCCATAGA) (Til*lH5(i:$[|IS^3gXhol|fPffi) ^fflV^TXh 
oI?fP{4^3§AU/c7^^;^^ KpHLfl08^St#uyh mi 

[0 0 2 5] pHLf 108^$!)Pfi^^XhoI (^tgit%fc • M) 
50 ^OTcoRI (m±-$[) xmrni^tz^m. r:^t3-^^/l- 
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S^ScSbirgene clean II kit (BlOlOltt - M) 

a?)Xhoii:Muni mtih^mmt'M) -e^»fL;rcipHLf20 
Ot^aSSb. t:*;r^Wb^^>'WU'V>^^^— if bL203^ 

^(^'C#5m^^X.fr:7^^;^^ KpHLf203DNA^ffi|g 
U/c o m^^x.^t::7^^;=^^ KpHLf203DN 

[0 0 2 6J 2. =^=7—\£ hL2 

KpHLf203DNA^'^:^-r^:*Cj»IIJ 
MlOl [pHLf 203] C^t^lg Ji^J^IS JMlOl (ATCC3387 

6)^^fflD (f^. ;^j^||JM101[pHLf203]l^. XHS^ffl^ 
^^X^XHS^W^SFf J- PERM BP-5052^ 
L.T^te^ttTV^:5o ) ^0.2 mM^O-f y:7'n tVV-j3-^ 
hi^-f K(IPTG)^50j^g/mI(^r>'t**v^y VSr^ 
tfLBigifi(l% ^'^^ h 0.5%^e:^^^, 0.5% 

h y ^> A) 2 mWZLX^ 30^0. 120 rpm-CB^MS^ 
5 \^f^o 5, 000 r. p. m. "CS^Pfl ]S^L^^PSt <}: «9 # e> 
Hfc«ft:^^*JK*!L3®J;iJ:i9 5S^b. 12,000 r.p.m.^5 

[0 0 2 7] mwmm±j^<^^:^i^^^'{t7^^^^^^''^y 

^ d^^^— ^i^y r ?/-fe>r:/W— hFluoroNunc Plate 
s C96 White Maxisorp (Nunctt • jK) (D^^MClOQ /z 
l<D}f^^>i\:'¥shimT/l-':f^XBSk)mm [10//g/ml A 
LBUMIN BOVINE-BIOTIN Ubeled (SIGMA) , 15 mM^^-^ h 
V^M. (pH9.6)] ^*P^. AX:{CX16mmiSkW:l^. tr;^ 

mmi:mm\^. ^^^^^v^soo //k^tpbs co.05% 

-i—l^ (tween) 20, 65 mM mt^r h y 10 niM y 

>mrrVV^J^ (pH 7.2)D tCT^5fe^bfc<7>-t>. 300 /z 1 
cO:/n [1% BSA, 65 rMmt^r V V iJ^A, 1 

0 mM y h y A (pH 7. 2)] ^jpx.. 37'ctcT 2 

=¥:/i/^aE^^«=^^ 300 AilOTPBS^#57^/V^^5fe?^ 

100 Mi^^^Tt-'v^^-^fis^ [PBsicrt^v^^ i^^nm 
Mmt\.xmm<D?Bs^MPL^ ^uximmwcmi^tco t 

PBSX^^^/\^^mi^^. _hJE^O:^J^KjM101[pHLf203] 
^^*L. ^!>^/V^300 iil<Dl?mz.X Am^wx^ 

h^-^-f ^ny^l/— hv'V^/y— ML3000 (DYNATECH 
l±-»[) Kmm'L.. 100 AilcoSS^?^ [0. 069 mM/i^v^ 
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y=c^)> (SIGMAt± • $S) , 4mM ATP, 4. 3 mmt-^^^ 
-fv-T^A, 25 mM ^y v-zt-^yi/V- (pH7.8)] ^JP 

Yx^-^fz.(D\zM\^. Ttr-:^>'^^ipbfc»^^/i--eti2 
7, 000;^ 5^ v h co^^t:?*^^^ $ ^t. S^^ic/Wv-p^ a. ^ — 
ifffi^l4o±iiP;6S^J?>^ttfCo «&oT. :^J©ISJM101[pHLf 

10 Wb^J^^^'WVv'P^^^— ^ bL2030^jg:65?|^^^X5to 
[0 0 2 9J 3. t:';^^Wh7^:>$^yWV'v'y^3c^— ^bL20 
30»» 

:^J^IIJM101 [pHLf203] ^0.2 mMcD-r yy'o tVv-j3-^ 

;t;^fy^ k(iptg) t50//g/inioT vt°i^y 

10Mg/ml(^D-biotin^^tfLBi:gite(l% h b y y' b 
^, 0.5%^©:^^^, 0.5%:Sjb~:^ h y \ ^)v^-' 

\CX. SO'C. 120rpmT-5^P^Si: 5^*byto 5, 000 r. 
p.m. ^55>P^^>ll^^g|tc:<J; i9#e>tt;fell#:^100 mlOig 
[25 mM tris(hydroxymethyl)aminome thane (Tri 
20 s) , 1 mM ethylenediaminetetraacetic acid (EDTA) , 
10%fiS?P^^rv^^!^A, Img/miy V^^-A,pH7.8 

/irV\ 12, 000 r. p. m. T*55:)'r^]S^L4C <t MWmm.±m 
^#fCo «*^#^«±«<J: t'bL203<^mKiitiHJ^c^;^ 
^fe [N. Kajiyama et al. , Biochim. Biophys. Acta, 11 
20, 228 (1992)] XxM^fz,. MS l-7^cbL203OJt*Ji:^ 
mL%m\zM\^m'^\^fLo !ft$iUfcbL203Oitf£tt(l. 2 

17 # g (ok\^m.QM\z.w^ ^ mm ^ ^tzMW^^-^ 

30 fi]Kl-fcbL2O3(i4'CT*6O0ii^Ji^#L.Ttffiffi(Di^ 

(O If V>ft: J}^ ^ /WV v':7 ^ — ^bL203 i: ItK 
'm^^flf^bfz.^\c^ 4^5gffg60-138463-^^#fB«(^^r 

40 m CO. 1 M Sit:'^ h y A, 0. 1 M y v^;^; y 5^ ^ (ph 

7.6)] 452.6 mg/mlcD7iN^$^/V/Vv':7 3c^— ^400 m 
592 Ml(^I^CJ^«^SJ-^®l-?t5.5 /i^/WATP. S:0^8 
/zlOi^y ^/W;^>'l-7^:^v^K4^60 n^/W^ON-l: Kn:^-^ 
{\fTM±^m SriPx./co 4t: 

\z.x-^^i^^=^^-iyB>\.fz.^^. mmm [10% ^y 

ira— /W, 1 mM EDTA, 2 mMi3 /V;^7 y^ ho^^ y — 
0.1 M y >-^;?;y ^'A(pH 7.5)] t;iStFfU:rco z.(OWM 
^/wwy ^ y — if (^ffitt h Jt« UT 
62%<0}Stt;6S3^^ bT*5 «9 . mjfa<2^^(:ifB«0/i^;^^ < ^ 
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fifz. >-^L7fx ^ /wv- ^ — tf (Dffi'l^ 9 8 % (;i 
[0 0 3 11 5. :^huyhT}fZ^>^^{^X^m'm<D 

y^v-T^^ai^— if^/Viy77^^— ^#3^?e^ [1%BSA, 1 mM 
EDTA, \ xM^-:^;l^'^^ V:^^ /—/V, 50 mM HEPES(pH 
7,5)] ^0,l.n^/^\^^M'^fzmt. -XMx:/hrH*i^ 

>- y i^:ff^'^>^^--f M± \ W ^/w:7 ^ —if 

rolite 2 (^^^^yTiyi^yy^^ hV—:^^±'m) (O^ 

V y LUMINOUS CT-9000D (^-T T h n :^|± • 

jK) mmMm [40 mM ATP, 1.4 raM/WiX:7:ii 

y 300 mM^^-^^/^v-l^A, 50 mM HEPES(pH 7. 
5)] ^50MlTo5)'auooio#Fai;i^^*r^:7;^ h:x 

If Wb^ ^/WVi/ :7 m ^ — ^bL203 

[0 0 3 2] 6, t*;r^:x>fb3*^^/W^->':7^^— ^ bL2 
03^fflV>fci^V ^'^ELISA 
•^>r tt^^i?' — hMicrolite 2(C-y 
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* y v-r Ay y 1h-^^±. ^50 mM ^^-^ h y 
®?^(pH 9.6)-t?5 Mg/mU:i^|l^b. #»>^yHclOO 
To5>?ib4t:-e— ^Si^>fbb:/to #!>^/i-^3()0 //Iq 

T-TBS [0.05% h^4 — >'20, 0. 15M NaCl, 50 mM Tris 
(pH 7.6)] X*4[Hl-fo^fcJ^b. ^^:r./i.\z.200 uKDAi^ 

ftm. 4{^#^b/c:/n^y>:^:ii-^-ci pg/ml-lOOO pg/ 

10 S) ^U^^m^ffi^i: UT41^#3|R:/n 5/>>ai-^^l00 
MlT-^mSPl.37t:T*2^P^J^[ebfeo 
{b-Y^^et-^^^^igG F(ab')2:7^^y h^me^/Ky >^ 
ti— ^yv5L#:F(ab*)2:7^:/y b (i:;^-^^^ y W Ay 

y-y— ^l±-S[) $:4f&^3R:/n^j/>?'^-;=<.-eO. 1 Mg/m 

itc^*^bytt(7>^ioo /z i-rojp^, 37r-ei^Mife« 

/>>r Att • Jg) ^4fS#«R:/a^^>:^^-Xt'2/zg/mUc#Br 

f^uTioo Mi-ro;DPx.. ^m-eso^iseb/co -ett^ 

^5fei^m. tr;^5^>''fb^^/wi-v'y ^-if bL203^Wb 

20 tf >^^b3t: ^ yWVi/ y :ii ^ — ^ ^yV-i^ y 31 y — 

if^f^^e^-CSXlO-" mol/ml(n*|Rl.. 100 // l-rom;DO 
b^ta-e30^raS5c®Ufco m^m. /Viyy:r.^-if^|R 
?S [1% BSA, 1 mM EDTA, 1 mMi3-;^/V;^;y^ h^i:^ y — 
/V, 50 mM HEPES(pH7.5)] ^>:i^/H^50// l-fo^^J^ 

^i^^Tfe • ^b^^7tS!l^ffi-^-r ^ u y^i/- b y 
—LUMINOUS CT-9000D {^-( T-¥ b n • M) 

SS^^K [40 mM ATP, 1.4 mM/Wv-y^y :x, 300 m 
M^^-^^/^v-^^A, 50 mM HEPES(pH 7.5)] ^50// IT 

o^abooioi^F^ic^^-r^:^;^- hxDm^mmi^ti 

30 ^m^^lt-^Uf^o 
[0 0 3 3] 

^ mil 



-T^:^ IgGiJgffi tf :^>^b:^}^ ^/ww v-y 3c it^Wm t";^^ ^/wi- 
(pg/ml) ^'bL203^^ffl \^fz,m iXy'rc^— ^^r^ffi b:rc^^ 

(count) a 1 (count) ^ 1 



0 


5633 


131 


1 


5773 


156 


5 


6906 


151 


10 


7781 


158 


50 


16319 


196 


100 


24950 


241 


1000 


162429 


1117 



^^1 : A:^;l^(DM'&<O^M^ 

IQQ^A\ mxf)^hmhf}^ti:^0\^. lf;*-f^Wb^^ ^ AF!(02iiS) (1976), igJilft] 19 P <0- 05-C5 pg/m 

/wv-yym^— ^bL203Ji;^^zL— b(^)t;^^ [r. IJ: l^ao^^^^pj-t^-^fet?, ^nt;:^Ub^{^fitet:*;^^v 

C. ^^>'-</l.^, ^©iif^, ^^'^<Dfz.^(Dmt\'^ ^50 >fb^^>'Wl-v^y^^— 1ftilII^l^95%«-ho:i'lt^-t?50p 




11 

[0 0 3 5] 7. fc^;^-^WI::^^/WWi/:7^y— ^bL24 

^l:^tbTV^^r t>!>5*ae>^TV^^ [The Journal of Bio 
logical Chemistry, 263, 6461 (1988)3 o BCCPcDbioti 
n>fbLysaS^^llfC*ffl{|[|<^>87^SJ: 19 t^^:^V^':ff' 
K (i^T. BCCP-87 ^ V ^ 5 . ia?'J#-^ 7 ) ^ - K-r 5 

292584-^<2i^^fa^(7>:Srffit;ij: ^]^ffillOO(Max-Plank-I 
nstitute. ^-^4 "fjl-^/l-^ X ^ A^)f)^bP^& 

#:DNA^^#U^tt^^fCo S. Muramatsu f> 
[Nucleic Acids Research, 17, 3982 (1989)] C^BCCP 

y dr^ ^ KSLF116 (CCGGCGACCGTT GGATCCA TGGAAGC 

G) Rm'm<D':/9-('^—t\^X:tV=^^^l^:^^h^SLF 
117 (TTATCCAGC GGATCC AaAGTTTACTCGATGACGAaAGCGG ) 
^DNA Model 392 v^:x-fe1h--r if— (Applied Biosystems 

^—^>^<0'fti^. fflPS^^BamHlCO 

mmn^ (Tmm ^mAi^ft. :7^^>r-r-sLFii6i::r 

^-r'^-SLFll7^l molt±^(0^^^^fc:kmm(D^ 
fe#:DNAO. 1 Aig^fflV>T. DNA Thermal Cycler (Per 
kin-Elmertt • ^) ^tfAmpli Taq DNA/K y p« 
tfGeneAmp PCR^^^^r^/ h (Sfgjg^t • «) (C^t^PCRlf 
iH^fT^^V\ BCCP-87^33— K-r5a^^®r;^lMg^ 
S^C. r(DiFf>}*^BamHDCJ:i9?mt:UfCo 
[0 0 3 6]—;^. KpHLfl07DNA (El 1 # 

fig) <D/\^i^y:^9—^mB^(03'mH^^\^. :tV^^i^ 
l^:^^KSLF81 (TGATTGACATGGATCCCTTAGCAACT) (T^ 

^FPJ^fflRs^^BaniHiifisffi) ^fflv^T. mni\^mm<on 

fi:^S«j^^fe(-cJ:«9BamHm^a:^5»Auyt:7^^;^$ Kp 
HLfl42DNA^5t^#b/c (E12#fi^) o ^^^v^-c, :7^^;?; 
^ KpHLfl42DNA^$!)PS^*BamHI (^fgittt • S!) R 

mcoRi (m±-®!) x^±Kmitv±m. ns^-^^ 

yy'Wa^^JcSb^gene clean II kit (BlOlOltt • ®!) yz. 

Sr. ^i?)BamHI^EcoRIT*§]S^fUfc:7^^^^ KpUCllB DNA 
(SfSitth • JS) KpHLf230DNA 
^mmX^fz. (El2^fi^) o 

[0 0 3 7] ^"7:^% KpHLf230DNA^BamHI-C^»f 
i^OBamHIT^m-ft: bfcBCCP-87»e^Sff>t h 

^^v^*S^^'^. fiH^'tt-^-r^^'^>'WWv':7^^— ^ (SB 




1#M¥8-3 0 8 5 7 8 



12 

?iJ#-^2) CO C *«lcBCCP-87;5Sii^ b^b t^Jt"^ ^ 
/WWiy:7:ii^— ^bL248^i3— biy^— ^^:7^a^ 

% KpHLf248DNA4r1SI|bfc (ia2#fi^) , 

KpHLf248(7>:=g'i-5 tr:^^:^^t;=t;^/w^i/:7:n 
^-ifbL248ite-?-0:^Sia?iJ^U^^ste^^;^^^^^^ 

[0 0 3 8] 8. t';^^Wb?J^^/WWv^:7zn^— ^bL24 

10 %(o^mm\c^^^M(oimm- 

%m'^7L^':f'7:^^ KpHLf248DNA^^^'r^^miiJ 
MlOl [pHLf 248] [^d£^i: bT:^MSjM101 (ATCC33876 
^^ffl) (f^. ;'cJSISjM101[pHLf248]fl. XHSWK* 
^X^Xllgfe^SW^^t- PERM BP-5081^b 

T^te^nxv^^o ) ^^2mk(0')5mz.x. jg* 

Tt^v^v«j^JP(^^^>'W-eco^*:6575:^;!>>- 
h-cfcoTtcofcxtb. rtfv?>'^j^Jpu:rc5^^/^-e}ii 

20 M101[pHLf248](iffittcOfc^ WL^t^^/WWv-T^^ 
^ — ^bL248 ^^i^-r ^ r ^ tt:^o 

[0 0 3 9] 9. b*;^^>'>ft^7}^^>'WVv^:7 3i^— ^^bL24 

^ g 3 IS«co::^fe(^ <J: 19 . :;^M«JM101 [pHLf 248] ^ jg« 
b«^^figt#«^Ji»^#3to m\h^(0':^m (N. Kajiyama 
etal., Biochim. Biophys. Acta, 1120, 228(1992)) 

-SM^^^StWU. (25mM Tris, 1 mM EDTA, 10% 

mfnm^T>^::=^i^j^. pH7.8) tc^^b. mmnm& 

30 irbyto tf^^Wb^^/WViXy^^i^— ^^bL248 
M/:7^hTt*i^vi:?fe'g^b:rc^<^ffittc9^>f[:Sr«g 
5fB«co;^fetc<J:<9 2ft)^b;fe*g;^. a#»'&(1102% 
fct9. ::^hU':^hT\fi^-^t^^l^Xhm'&<Dj&T\^m 

[0 0 4 0] 10. t*;^^>'>fbJ^:^/WVv-:7^^— ^^bL24 
8^fflV^fc1^^ K--r 2/^ELISA 

^g 6fa«<^:S^&^cj:i9. e*;^^^Wl:>^:^/wvv':7 3l^ 

— ^bL248^Z)ffi^^M^fflV^T-^!>^IgGl/4^1^>- K-T 
iyf=-ELISAt;iJ:!9^»by5: (^2) « fflv^/cfc'^;r 
40 ^Wb3^^/WWv':7ac^— ^ bL248<^StiJSg 6'T?fflV^ 
fz. z^y—"^ bL203^ 

/wvi/:7rc^— ^^bL248fi:;^^^— 7=":^ h(7?t^^^(;iJ: 
p<o. os-eio pg/mi J: »9 ao^^s Hrts-efc t) . t^*<^)>fb^ 

g/mi (^1) K):t^b\^ny^^mmiimhf\.^^ttmh 

[004 1] 
[1^2] 



(8) 



8-308578 



13 



14 







(pg/ml) 










^poiint^ 9i 1 


0 


379 




1 


376 




5 


394 




10 


458 




50 


856 




100 


1393 




1000 


11219 





a 1 : 4 !>:ii/WOa!|^(^^:^^[f 
[0 0 4 2 J * 

Met Ala Phe Ser Leu Arg Ser He Leu Glu 
Leu Arg Asn Thr Pro Gly Gly Ser 
[0 044] BB?U»-^ : 2 ^ 
: 5 4 8 

mm(Dmm - k ^ 

Met Glu Asn Met Glu Asn Asp Glu Asn He 
Pro Phe Tyr Pro He Glu Glu Gly Ser Ala 
Lys Tyr Met Asp Arg Tyr Ala Lys Leu Gly 
Asn Ala Leu Thr Gly Val Asp Tyr Thr Tyr 
Lys Ser Cys Cys Leu Gly Glu Ala Leu Lys 
Val Asp Gly Arg lie Ala Leu Cys Ser Glu 
Phe He Pro Val Leu Ala Gly Leu Phe He 
Pro Thr Asn Glu He Tyr Thr Leu Arg Glu 
Gly He Ser Lys Pro Thr He Val Phe Ser 
Asp Lys Val He Thr Val Gin Lys Thr Val 
He Val He Leu Asp Ser Lys Val Asp Tyr 
Met Asp Asn Phe He Lys Lys Asn Thr Pro 
Ser Ser Phe Lys Thr Val Glu Val Asn Arg 
Leu He Met Asn Ser Ser Gly Ser Thi5Cly 



[0 0 4 3] 

BB^J#-^: 1 
BH^JOg^ : 2 3 



t*:^^Wb^:7^^K# 8 4, 13#@c^Ly 



Ala Gin Lys Met Glu 15 
23 

• Luciola lateralis 
iB^iJ<:7>#g : ^^>5r/}f^yl^ (Luciola lateralis) 
(D. 217#g mia;&5Leu(cg^$tt:fcWBtt^MS!/i^^ 
/WWV:7m^— ^ (#3B¥5-244942-^<25^^fa«) (DT ^ 



Val Tyr 
Gly Ala 
Ala He 
Ala Glu 
Asn Tyr 
Asn Cys 
Gly Val 
Leu Val 
Ser Lys 
Thr Ala 
Arg Gly 
Gin Gly 
Lys Glu 
Leu Pro 



Gly Pro 
Gin Leu 
Ala Phe 
Tyr Leu 
Gly Leu 
Glu Glu 
Gly Val 
His Ser 
Lys Gly 
He Lys 
Tyr Gin 
Phe Lys 
Gin Val 
Lys Gly 



Glu 
Arg 



15 
30 



Thr 45 
Glu 60 



75 
90 



Val 
Phe 
Ala 105 
Leu 120 
Leu 135 
Thr 150 
Ser 165 
Gly 180 
Ala 195 
Val 210 



(9) ^#^^8-30 8 5 7 8 

15 16 
Gin Leu Thr His Glu Asn Leu Val Thr Arg Phe Ser His Ala Arg 225 
Asp Pro He Tyr Gly Asn Gin Val Ser Pro Gly Thr Ala He Leu 240 
Thr Val Val Pro Phe His His Gly Phe Gly Met Phe Thr Thr Leu 255 
Gly Tyr Leu Thr Cys Gly Phe Arg He Val Met Leu Thr Lys Phe 270 
Asp Glu Glu Thr Phe Leu Lys Thr Leu Gin Asp Tyr Lys Cys Ser 285 
Ser Val He Leu Val Pro Thr Leu Phe Ala He Leu Asn Arg Ser 300 
Glu Leu Leu Asp Lys Tyr Asp Leu Ser Asn Leu Val Glu He Ala 315 
Ser Gly Gly Ala Pro Leu Ser Lys Glu He Gly Glu Ala Val Ala 330 
Arg Arg Phe Asn Leu Pro Gly Val Arg Gin Gly Tyr Gly Leu Thr 345 
Glu Thr Thr Ser Ala He He He Thr Pro Glu Gly Asp Asp Lys 360 
Pro Gly Ala Ser Gly Lys Val Val Pro Leu Phe Lys Ala Lys Val 375 
He Asp Leu Asp Thr Lys Lys Thr Leu Gly Pro Asn Arg Arg Gly 390 
Glu Val Cys Val Lys Gly Pro Met Leu Met Lys Gly Tyr Val Asp 405 
Asn Pro Glu Ala Thr Arg Glu He He Asp Glu Glu Gly Trp Leu 420 
His Thr Gly Asp He Gly Tyr Tyr Asp Glu Glu Lys His Phe Phe 435 
He Val Asp Arg Leu Lys Ser Leu He Lys Tyr Lys Gly Tyr Gin 450 
Val Pro Pro Ala Glu Leu Glu Ser Val Leu Leu Gin His Pro Asn 465 
He Phe Asp Ala Gly Val Ala Gly Val Pro Asp Pro He Ala Gly 480 
Glu Leu Pro Gly Ala Val Val Val Leu Glu Lys Gly Lys Ser Met 495 
Thr Glu Lys Glu Val Met Asp Tyr Val Ala Ser Gin Val Ser Asn 510 
Ala Lys Arg Leu Arg Gly Gly Val Arg Phe Val Asp Glu Val Pro 525 
Lys Gly Leu Thr Gly Lys He Asp Gly Lys Ala He Arg Glu He 540 
Leu Lys Lys Pro Val Ala Lys Met 548 



[0 0 4 5] ia^iJ#-^ : 3 ^ h:^^i^- 

ga^Jc^g^ : 8 5 BB^lJO®® 

ga^u : 

ATGGCATTTTCATTACGTTCTATTCTTGAAGCTCAAAAAATGGAATTACGTAACACTCCA 60 
GGAGGTAGTCTCGAGGaACAATTG 85 



rf^>5^ l-::^-^ KSLF69 



[0 0 4 6] ia^iJ#^ : 4 ^ h^Kn^;^- 



:tV ^^1^ V-^^ KSLF70 



CAATTGTAGCCTCGAGACTACCTCCTGGAGTGTTACGTAATTCCATTTTTTGAGCTTCAA 60 
GAATAGAACGTAATGAAAATGCCAT 85 



DNA 

m^^:ti^y'9^^ KpHLf203 DNA<7:)i^o 



10 0 4 7] iE^iJ#-^ : 5 ^ h:^X2i;>^ 

^m<D^^ : 1 7 0 4 m.^i\(Dmm 
mM<Dm : mm 40 ie^jco^s 

Ba^ij : 

ATGGCATTTTCATTACGTTCTATTCTTGAAGCTCAAAAAATGGAATTACGTAACACTCCA 60 

GGAGGTAGTCTCGAGAACGATGAAAATAnGTGTATGGTCCTGAACCATTTTACCCTATT 120 

GAAGAGGGATaGCTGGAGCACAATTGCGCAAGTATATGGATCGATATGCAAAACTTGGA 180 

GCAATTGCTTTTACTAACGCACTTACCGGTGTCGATTATACGTACGCCGAATACTTAGAA 240 

AAATCATGCTGTaAGGAGAGGCTTTAAAGAATTATGGTTTGGTTGnGATGGAAGAATT 300 

GCGTTATGCAGTGAAAACTGTGAAGAGTTCTTTATTCCTGTATTAGCCGGTTTATTTATA 360 

GGTGTCGGTGTGGCTCCAACTAATGAGATTTACACTCTACGTGAATTGGTTCACAGTTTA 420 

GGCATCTCTAAGCCAACAATTGTATTTAGTTCTAAaaAAGGATTAGATAAAGTTATAACT 480 



(10) 



^P¥^8-3 0 8 5 7 8 



17 



18 



GTACAAAAMa^GTMCTGaAnAAMCXATTGmTATTGGACAGCAAAGTGGATTAT 540 
AGAGGmTCAATCCATGGACAACmATTAAAAAAAACACTCCACAAGGTTTCAAAGGA 600 
TCAAGTTTTAAAACTGTAGAAGTTAACCGCAAAGAACAAGTTGaCnATAATGA^ 660 
TCGGGTTCAACXXXimGaAAAAGGTGTGCAACTTACTCATGAAAAmGGT^^ 720 
TmCTCACGCTAGAGATCCAAmATGGAAACCAAGmCACCAGGCACGGCTAT^ 780 
ACTGTAGTACCATTCCATCATGGTmGGTATGmACTAOTTAGGCTATCT^ 840 
GGTmCGTATOTCATGTTAACGAAAmGACGAAGAGACTirm 900 
GATTACAAATGnCAAGOSmncrTGTACCGACmGmGCAATTCTTAAT^^ 960 
GAAmCTCGATAAATATGAmATCAAAmAGmAAATTGCATCTGGCGGAGCACCT 1020 
mT(TAAAGAAATTGGTGAAGCTGTTGCTAGACGTTTTAAmACCGGGTGTTCGTC^ 1080 
GGaATGGmAACAGAAACAACCTCTGCAATTATTATCACACCGGAAGGCGATGATAAA 1140 
CCAGGTGOTCTGGCAAAGTTGTGCCAmmAAAGCAAAAGmTCGATCTTGATAa 1200 
AAAAAAACmGGGCCCGAACAGAOJTGGAGAAGTTTGTGTAAAGGGTan'ATGOT 1260 
AAAGGTTATGTAGATAATCCAGAAGCAACAAGAGAAATCATAGATGAAGAAGGTTGGTTG 1320 
CACACAGGAGATATTGGGTATOCGATGAAGAAAAACAmCTITATCGTGGATCGmG 1380 
AAGTCmAATCAAATACAAAGGATATCAAGTACCACCTGaGAAmGAATCTGTTm 1440 
TTGCAACATCCAAATATTmGATGCCGGCGTTGaGGCGTTCCAGATCCTATAGCTG^^ 1500 
GAGOTCCGGGAGCTGTTGTTGTACrrGAAAAAGGAAAATCTATGACTGAAAAAGA^ 1560 
ATGGAmCGTTGCTAGTCAAGmCAAATGCAAAACGmGCGTGGTGGTGTCXGTTTT 1620 
GTGGACGAAGTACCTAAAGGTCTCACTGGTAAAATTGACGGTAAAGCAATTAGAGAAATA 1680 
CTGAAGAAACCAGTTGaAAGATG 1704 



Met 


Ala Phe Ser 


Leu Arg Ser He Leu 


Glu Ala 


Gin 


Lys 


Met 


Glu 


15 


Leu 


Arg Asn Thr 


Pro Gly Gly Ser Leu 


Glu Asn 


Asp 


Glu 


Asn 


He 


30 


Val 


Tyr Gly Pro 


Glu Pro Phe Tyr Pro 


He Glu 


Glu 


Gly 


Ser 


Ala 


45 


Gly 


Ala Gin Leu 


Arg Lys Tyr Met Asp 


Arg Tyr 


Ala 


Lys 


Leu 


Gly 


60 


Ala 


He Ala Phe 


Thr Asn Ala Leu Thr 


Gly Val 


Asp 


Tyr 


Thr 


Tyr 


75 


Ala 


Glu Tyr Leu 


Glu Lys Ser Cys Cys 


Leu Gly 


Glu 


Ala 


Leu 


Lys 


90 


Asn 


Tyr Gly Leu 


Val Val Asp Gly Arg 


He Ala 


Leu 


Cys 


Ser 


Glu 


105 


Asn 


Cys Glu Glu 


Phe Phe He Pro Val 


Leu Ala 


Gly 


Leu 


Phe 


He 


120 


Gly 


Val Gly Val 


Ala Pro Thr Asn Glu 


He Tyr 


Thr 


Leu 


Arg 


Glu 


135 


Leu 


Val His Ser 


Leu Gly He Ser Lys 


Pro Thr 


He 


Val 


Phe 


Ser 


150 


Ser 


Lys Lys Gly 


Leu Asp Lys Val He 


Thr Val 


Gin 


Lys 


Thr 


Val 


165 


Thr 


Ala He Lys 


Thr He Val He Leu 


Asp Ser 


Lys 


Val 


Asp 


Tyr 


180 


Arg 


Gly Tyr Gin 


Ser Met Asp Asn Phe 


He Lys 


Lys 


Asn 


Thr 


Pro 


195 


Gin 


Gly Phe Lys 


Gly Ser Ser Phe Lys 


Thr Val 


Glu 


Val 


Asn 


Arg 


210 


Lys 


Glu Gin Val 


Ala Leu He Met Asn 


Ser Ser 


Gly 


Ser 


Thr 


Gly 


225 


Leu 


Pro Lys Gly 


Val Gin Leu Thr His 


Glu Asn 


Leu 


Val 


Thr 


Arg 


240 


Phe 


Ser His Ala 


Arg Asp Pro He Tyr 


Gly Asn 


Gin 


Val 


Ser 


Pro 


255 


Gly 


Thr Ala He 


Leu Thr Val Val Pro 


Phe His 


His 


Gly 


Phe 


Gly 


270 


Met 


Phe Thr Thr 


Leu Gly Tyr Leu Thr 


Cys Gly 


Phe 


Arg 


He 


Val 


285 


Met 


Leu Thr Lys 


Phe Asp Glu Glu Thr 


Phe Leu 


Lys 


Thr 


Leu 


Gin 


300 


Asp 


Tyr Lys Cys 


Ser Ser Val He Leu 


Val Pro 


Thr 


Leu 


Phe 


Ala 


315 


He 


Leu Asn Arg 


Ser Glu Leu Leu AspSfllys Tyr 


Asp 


Leu 


Ser 


Asn 


330 



[0 0 48] iH^J#-^ : 6 
Sa^iJcOS^ : 5 6 8 

ISM • Luciola lateralis 



* mm<O^M : m^^^i^-:^^:^^ KpHLf203 DNAO^to 
mB^iv^T^ym.m^l 1 3#gOCDLys^^£;65fc*:^ 



* 



mm : 



(11) WM¥8-3 0 8 5 7 8 

19 20 
Leu Val Glu He Ala Ser Gly Gly Ala Pro Leu Ser Lys Glu He 345 
Gly Glu Ala Val Ala Arg Arg Phe Asn Leu Pro Gly Val Arg Gin 360 
Gly Tyr Gly Leu Thr Glu Thr Thr Ser Ala He He He Thr Pro 375 
Glu Gly Asp Asp Lys Pro Gly Ala Ser Gly Lys Val Val Pro Leu 390 
Phe Lys Ala Lys Val He Asp Leu Asp Thr Lys Lys Thr Leu Gly 405 
Pro Asn Arg Arg Gly Glu Val Cys Val Lys Gly Pro Met Leu Met 420 
Lys Gly Tyr Val Asp Asn Pro Glu Ala Thr Arg Glu He He Asp 435 
Glu Glu Gly Trp Leu His Thr Gly Asp He Gly Tyr Tyr Asp Glu 450 
Glu Lys His Phe Phe He Val Asp Arg Leu Lys Ser Leu He Lys 465 
Tyr Lys Gly Tyr Gin Val Pro Pro Ala Glu Leu Glu Ser Val Leu 480 
Leu Gin His Pro Asn He Phe Asp Ala Gly Val Ala Gly Val Pro 495 
Asp Pro He Ala Gly Glu Leu Pro Gly Ala Val Val Val Leu Glu 510 
Lys Gly Lys Ser Met Thr Glu Lys Glu Val Met Asp Tyr Val Ala 525 
Ser Gin Val Ser Asn Ala Lys Arg Leu Arg Gly Gly Val Arg Phe 540 
Val Asp Glu Val Pro Lys Gly Leu Thr Gly Lys He Asp Gly Lys 555 
Ala He Arg Glu He Leu Lys Lys Pro Val Ala Lys Met 568 
[0 04 9] m^m-^ : 7 * m^i<0^& ■ XmM^Mcor±^/U:oA:tjJi^:^^->9 — 

h /K n V?— 20 K (BCCP-87) . 5 3 # g (DLysm&i)^ t:*;5^f^ >-7j> a a: ^ 

i^mM * 

Met Glu Ala Pro Ala Ala Ala Glu He Ser Gly His He Val Arg 15 

Ser Pro Met Val Gly Thr Phe Tyr Arg Thr Pro Ser Pro Asp Ala 30 

Lys Ala Phe He Glu Val Gly Gin Lys Val Asn Val Gly Asp Thr 45 

Leu Cys He Val Glu Ala Met Lys Met Met Asn Gin He Glu Ala 60 

Asp Lys Ser Gly Thr Val Lys Ala He Leu Val Glu Ser Gly Gin 75 

Pro Val Glu Phe Asp Glu Pro Leu Val Val He Glu 87 



DNA 

m^m^W^^^:^^ KpHLf248 DNA<^ito 



[0 0 5 01 mmm-^-- s ^ h^^mi^^ 

iB^J(DS^ : 1 9 0 8 Sa^JcOffiS 

mm : 

ATGGAAAACATGGAGAACGATGAAAATATTGTGTATGGTCCTGAACCATTTTACCCTATT 60 

GAAGAGGGATCTGCTGGAGCACAATTGCGCAAGTATATGGATCGATATGCAAAACTTGGA 120 

GCAATTGCTTTTACTAACGCACnTACCGGTGTCGATTATACGTACGCCGAATAOT 180 

AAATCATGO'GTCTAGGAGAGGCTTTAAAGAATTATGGTTTGGTTGTTGATGGAAGAATT 240 

GCGTTATGCAGTGAAAACTGTGAAGAGTTCTTTATTCCTGTAmGCCGGTTTATTTATA 300 

GGTGTCGGTGTGGCTCCAACTAATGAGATTTACACTCTACGTGAATTGGTTCACAGTTTA 360 

GGCATCTCTAAGCCAACAATTGTATTTAGTTCTAAAAAAGGATTAGATAAAGnATAACT 420 

GTACAAAAAAOXJTAACTGCTATTAAAACCATTGTTATATTGGACAGCAAAGTGGATTAT 480 

AGAGGTTATCAATCCATGGACAACirrATTAAAAAAAACACTCCACAAGGTTTCAAAGGA 540 

TCAAGTTTTAAAACTGTAGAAGTTAACCGCAAAGAACAAGTTGCTCHATAATGAACTCT 600 

TCGGGTTCAACCGGTTTGCCAAAAGGTGTGCAAOTACTCATGAAAATTTGGTCACG(X;T 660 

TTTTCTCACmAGAGATCCAATTTATGGAAACCAAGTTTCACCAGGCACGGCTATTTTA 720 

ACTGTAGTACCATTCCATCATGGTTTTGGTATGTTTACTACTTTAGGaATCTAACTTGT 780 

GGTTTTCGTATTGTCATGTTAACGAAATTTGACGAAGAGACnTITITAAAM 840 

GATTACAAATGTTCAAGCGTTATTCTTGTACCGA(TITGTTT(X:AATTCTTA^ 900 

GAATTACTCGATAAATATGATTTATCAAATTTAGTgittAAATTGCATCTGGCGGAGCACCT 960 



^^P^ (12) ^ 8—308578 

21 . ' 22 

TOTaAMGAMTTGGTGM(Xn'GTTGCTAGAGGTmAAmACC(XX^ 1020 
GGCTATGcHTTAACAGAAACAACCTCTGCAAmTt^^ ' 
CCAGGTGCTtCT(XX:AAAGTTGTGCC^mmAAAGCAAAAGmTCGA 1140 
AAAAAAACm(kXX;CCGAACAGACGTGGAGAAGmGTGTAAAGGGTCCTATGCT^ 1200 
AAAGGTTATGTAGATAATCCAGAAGCAACAAGAGAAATCATAGATGAAGAAGGTTGGTTG 1260 
CACACAGGAGATATTGGGTAmCGATGAAGAAAAACAmcmATCGTGGATCGTTTG 1320 
AAGTCmAATCAAATACAAAGGATATCAAGTACCAOTGCTGAATOGAATCTGTTOT 1380 
nGCAAGATCCAAATATTTTTGATGCCGGCGTTGCTGGCGTTCCAGATOT 
GAGCTTCCGGGAGCTGnGnGTACTTGAAAMGGAAAATaATGACTGAAm 1500 
AIGGATTAdaTTGCrAGTCAAGmCAAATGCAAAAGGTrr 

.GTGqAGGMGirACCTAAAGGTCTGAGTGGTAAA^ - 
CTGAAcMAAteGAQiTGGTM 1680 
GACATOGTACGTTCCCCGATGGTTGGTACTTTCTACCGCACCCGAAGCCGGGACGCAAAA 1 740 
GCGTTCATCGAAGTGGGTGAGAAAGTCAACGTGGGCGATACCCTGTGCATCGTTGAAGCC 1800 
ATGAAAATGATGAACCAGATGGAAGCGGACAAATCCGGTACCGTGAAAGCAATTCTGGTC 1860 
GAAAGTGGACAACGGGTAGAATTTGACGAGCCGCTGGTCGTCATCGAG 1908 
[ 0 0.-5 1 ] i3^J#-§- : 9 * mmcomS: : m^^^i^y"^:^ ^ KpHLf248 DNAcOi^o 

BH^iJorjg^ : 6 3 6 }i^:^^>^jt7i^^ /WU-y:7 :j^'7—^^M^-^<0&mW^mX 

Sa^fJCOM : r mm^t^^^T^/^m^l e O 2#@60Lys^S;65t:*;r 

'• Luciola lateralis * 



















Met 


Glu Asn Met 


Glu Asn Asp Glu Asn 


He 


Val 


Tyr 


Gly Pro 


Glu 


15 


Pro 


Phe Tyr Pro 


He Glu Glu Gly Ser 


Ala 


Gly 


Ala 


Gin Leu 


Arg 


30 


Lys 


Tyr Met Asp 


Arg Tyr Ala Lys Leu 


Gly 


Ala 


He 


Ala Phe 


Thr 


45 


Asn 


Ala Leu Thr 


Gly Val Asp Tyr Thr 


Tyr 


Ala 


Glu 


Tyr Leu 


Glu 


60 


Lys 


Ser Cys Cys 


Leu Gly Glu Ala Leu 


Lys 


Asn 


Tyr 


Gly Leu 


Val 


75 


Val 


Asp Gly Arg 


He Ala Leu Cys Ser 


Glu 


Asn 


Cys 


Glu Glu 


Phe 


90 


Phe 


He Pro Val 


Leu Ala Gly Leu Phe 


He 


Gly 


Val 


Gly Val 


Ala 


105 


Pro 


Thr Asn Glu 


He Tyr Thr Leu Arg 


Glu 


Leu 


Val 


His Ser 


Leu 


120 


Gly 


He Ser Lys 


Pro Thr He Val Phe 


Ser 


Ser 


Lys 


Lys Gly 


Leu 


135 


Asp 


Lys Val He 


Thr Val Gin Lys Thr 


Val 


Thr 


Ala 


He Lys 


Thr 


150 


lie 


Val He Leu 


Asp Ser Lys Val Asp 


Tyr 


Arg 


Gly 


Tyr Gin 


Ser 


165 


Met 


Asp Asn Phe 


He Lys Lys Asn Thr 


Pro 


Gin 


Gly 


Phe Lys 


Gly 


180 


Ser 


Ser Phe Lys 


Thr Val Glu Val Asn 


Arg 


Lys 


Glu 


Gin Val 


Ala 


195 


Leu 


He Met Asn 


Ser Ser Gly Ser Thr 


Gly 


Leu 


Pro 


Lys Gly 


Val 


210 


Gin 


Leu Thr His 


Glu Asn Leu Val Thr 


Arg 


Phe 


Ser 


His Ala 


Arg 


225 


Asp 


Pro He Tyr 


Gly Asn Gin Val Ser 


Pro 


Gly 


Thr 


Ala He 


Leu 


240 


Thr 


Val Val Pro 


Phe His His Gly Phe 


Gly 


Met 


Phe 


Thr Thr 


Leu 


255 


Gly 


Tyr Leu Thr 


Cys Gly Phe Arg He 


Val 


Met 


Leu 


Thr Lys 


Phe 


270 


Asp 


Glu Glu Thr 


Phe Leu Lys Thr Leu 


Gin 


Asp 


Tyr 


Lys Cys 


Ser 


285 


Ser 


Val He Leu 


Val Pro Thr Leu Phe 


Ala 


He 


Leu 


Asn Arg 


Ser 


300 


Glu 


Leu Leu Asp 


Lys Tyr Asp Leu Ser 


Asn 


Leu 


Val 


Glu He 


Ala 


315 


Ser 


Gly Gly Ala 


Pro Leu Ser Lys Glu 


He 


Gly 


Glu 


Ala Val 


Ala 


330 


Arg 


Arg Phe Asn 


Leu Pro Gly Val Arg 


Gin 


Gly 


Tyr 


Gly Leu 


Thr 


345 


Glu 


Thr Thr Ser 


Ala He He He Thr 


Pro 


Glu 


Gly 


Asp Asp 


Lys 


360 


Pro 


Gly Ala Ser 


Gly Lys Val Val Pro 


Leu 


Phe 


Lys 


Ala Lys 


Val 


375 


He 


Asp Leu Asp 


Thr Lys Lys Thr Leu 


Gly 


Pro 


Asn 


Arg Arg 


Gly 


390 


Glu 


Val Cys Val 


Lys Gly Pro Met LeuBfflet 


Lys 


Gly 


Tyr Val 


Asp 


405 
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UUUjciota lateralis ;U>7x9— tf cDNA; ^4, trjr^>ft'<:/f- H *a4; Ap, p-^if 
tfae^: lacP, $ ii^p Kvtf^— yp^-tf^-; E, EcoRI; H, Hindl[I;Hp, Hpaf; 
M. Muni: X. Xhol. 




LIL, Luciola lateralis cDMA; Ap, ^- ^ ^-7— H^ift^iT 

: lacP, lacZ*ra^-^: E. BcoRI; B. BamHI. 



Asn 


Pro 


Glu 


His 


Thr 


Gly 


He 


Val 


Asp 


Val 


Pro 


Pro 


He 


Phe 


Asp 


Glu 


Leu 


Pro 


Thr 


Glu 


Lys 


Ala 


Lys 


Arg 


Lys 


Gly 


Leu 


Leu 


Lys 


Lys 


Ala 


Glu 


lie 


Phe 


Tyr 


Arg 


Gly 


Gin 


Lys 


Met 


Lys 


Met 


Lys 


Ala 


He 


Pro 


Leu 


Val 



He Glu 636 
[EISOffifWctlftBJ] * [1112] m^^x.^::/^;^^ KpHLf248DNA(^^| 

[Elll m^^^fr:^^;^^ KpHLf203DNAcDl«^ Ho 
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[BIl] IEI21 



^^^1±f^ 50 



